Background: Older patients with breast cancer represent a vulnerable population at higher risk of experiencing distress and pain, as well as medication-related adverse events from pharmacological treatment of these symptoms. The purpose of this study is to estimate the prevalence of psychotropic (anxiolytic, antidepressant, and antipsychotic) and opioid medication use by older women diagnosed with breast cancer. Methods: This population-based cohort study followed 19,353 women older than 65 years diagnosed with incident, nonmetastatic breast cancer in Quebec, Canada. Data were obtained from provincial, universal health and drug insurance plans covering all medical and pharmaceutical care. Descriptive statistics were calculated for demographic information, breast cancer characteristics, and treatments. Psychotropic and opioid medication use was assessed across the care trajectory: precancer baseline, active care, and first-year survivorship. Results: There was a marked increase in the prevalence of medication use from precancer baseline to active care, followed by a decrease into first-year survivorship. Anxiolytics were used most often across the care trajectory (36.3%, 50.6%, and 44.4% at baseline, active care, and survivorship, respectively). In contrast, antipsychotic and opioid medications were sought primarily during active care (4.5-and 7-fold increases from baseline, respectively), with opioid use during active care increasing dramatically over the study period (9.0% to 40.9% from 1998 to 2010). Unlike other drugs, antidepressant use peaked in active care but persisted into survivorship (14.7%, 22.4%, and 22.3% at baseline, active care, and survivorship, respectively). Conclusions: A substantial proportion of older patients with breast cancer use psychotropic and opioid medications. The different patterns of medication use represent distress and pain experienced by patients across the care trajectory. Given that medication use in this vulnerable population is associated with an increased risk of adverse events, a multidimensional approach integrating psychological interventions in cancer care may better address psychosocial needs of older patients with breast cancer.
Psychotropic and Opioid Medication Use in Older Patients
; and Ari N. Meguerditchian, MD, MSc, FRCS a,e,f Background NCCN defines distress as "a multifactorial unpleasant emotional experience of a psychological (ie, cognitive, behavioral, emotional), social, and/or spiritual nature that may interfere with the ability to cope effectively with cancer, its physical symptoms, and its treatment." 1 Along with pain, distress represents a complex symptom that can develop or intensify along the cancer care trajectory. 2, 3 Both pain and distress have been shown to impact all-cause and cancer-related morbidity and mortality, as well as quality of life. [4] [5] [6] Most new breast cancer diagnoses occur in women older than 60 years, with the proportion expected to increase with demographic changes in age distributions.
Distress and pain are expected to differentially affect older patients with breast cancer. Older women present with a higher number of preexisting chronic medical conditions and associated medications, have greater cognitive and functional impairments, and experience higher rates of adverse events resulting from cancer-related treatments, which may amplify cancerrelated challenges and contribute to the development of distress or perception of pain. 8 Furthermore, pharmacologic treatment of distress or pain may lead to additional complications. Most evident, certain types of antidepressant medications indicated for the treatment of distress (eg, selective serotonin reuptake inhibitors) may interfere with tamoxifen anticancer therapy. 9 In addition, older women have a disproportionately increased risk of overdose and drug-related adverse events when using medications, such as drugdrug interactions, falls and injuries, and progression from subclinical cognitive impairments to delirium or serious cognitive decline. 10, 11 Despite this differential risk in older patients, research rarely focuses on patients with breast cancer aged 65 years or older.
Therefore, the purpose of this study was to estimate the prevalence of psychotropic (anxiolytic, antidepressant, and antipsychotic) and opioid medication use by older women diagnosed with breast cancer in order to help understand pharmacologic management of distress and pain in this high-risk group of patients. Medication use was assessed at important clinical time points across the care trajectory: precancer baseline, active care, and first year of survivorship.
Methods
This population-based cohort study followed women older than 65 years diagnosed with incident, nonmetastatic breast cancer in Quebec, Canada between January 1, 1998, and March 31, 2011, across the cancer care trajectory: precancer baseline (the 6 months before diagnostic workup), active care (diagnostic workup to 1 year after date of diagnosis), and first-year survivorship (Figure 1 ). Data were obtained from the provincial, universal health insurance plan (Régie de l'assurance maladie du Québec [RAMQ] ). The RAMQ provides health insurance for all Quebec residents and public drug insurance for all residents aged 65 years and older. The following databases were linked: (1) RAMQ registrant database, which provides demographic and socioeconomic data for registrants; (2) RAMQ medical services database, which contains physician fee-for-service claims; (3) Ministry of Health hospital abstract discharge database (MED-ÉCHO), which provides administrative and clinical information on hospital discharges; and (4) RAMQ prescription drug claims database. Ethical clearances were obtained from the Institutional Review Board at McGill University and the provincial Access to Information Office.
Women diagnosed with breast cancer were identified using ICD primary diagnostic codes (Table 1) 12 and RAMQ procedure codes for breast cancer surgery. 13 Women were excluded if they were diagnosed with recurrent or metastatic breast cancer or did not have a documented breast surgery, representing more advanced or atypical disease states that may affect prevalence of distress and pain. Women were also excluded if they were not continuously covered by RAMQ starting at least 8 months before the index date of diagnosis until at least 2 years after the index date or until the study end date. The index date of diagnosis was the date of the first interventional procedure (eg, biopsy) confirming a breast cancer diagnosis.
Descriptive statistics were calculated to characterize demographic information, breast cancer characteristics, and treatments received by women in the cohort. Age was determined on the index date. Socioeconomic status was determined based on level of benefit received from the Federal Guaranteed Income Supplement (GIS). 14 Charlson comorbidity index score was calculated using Romano's adaptation. 15 Tumor stage was established based on ICD codes (Table 1) . 12 Type of surgery and receipt of chemotherapy and radiotherapy were determined based on RAMQ procedure codes. 13 Receipt of adjuvant endocrine therapy (AET) (ie, tamoxifen, anastrozole, letrozole, or exemestane) was determined based on relevant Drug Identification Numbers. 12 ). The proportions of women who filled at least one prescription for an anxiolytic, antidepressant, antipsychotic, and opioid were calculated across the care trajectory at precancer baseline, active care, and first-year survivorship. Proportions are presented with 95% confidence intervals (95% CIs). Subsequently, proportions of medication use across the care trajectory were stratified by year of breast cancer diagnosis to assess for changes in prevalence of medication use from 1998 to 2010. Statistical significance of changes was assessed based on 95% CIs around prevalence estimates. Finally, medication use across the care trajectory was determined for each of the women to identify longitudinal patterns of medication use as women move between different periods of the care trajectory. Longitudinal patterns of medication use are reported alongside the proportion of women who followed each specific medication use pattern. Finally, descriptive statistics were calculated to characterize the population of prescribing physicians for each type of medication. All statistical analyses were conducted using SAS software, Version 9.4 (SAS Institute Inc., Cary, NC).
Results
The study cohort consisted of 19,353 women older than 65 years diagnosed with incident, nonmetastatic breast cancer (Table 2) . Notably, 35.2% of women had one or more comorbidities in the Charlson index that are associated with increased risk of death, and 48.1% used tamoxifen hormonal therapy.
Across the care trajectory, a marked increase was seen in the prevalence of psychotropic and opioid medication use from the precancer baseline to active care, followed by a decrease into first-year survivorship, although not returning to baseline levels ( Figure 2) . A substantial proportion of women used anxiolytics within each period of the care trajectory: 36.3% (95% CI, 35.6%-37.0%) of women used an anxiolytic at baseline, 50.6% (95% CI, 49.9%-51.3%) during active care, and 44.4% (95% CI, 43.7%-45.1%) during first-year survivorship. Antipsychotic and opioid medication use dramatically increased during active care compared with precancer baseline and first-year survivorship. Medication use increased 4.5-fold for antipsychotics (3 respectively). This pattern of sustained antidepressant use from active care into first-year survivorship was evident in each year ( Figure 3) . Antidepressant, antipsychotic, and opioid medication use across the care trajectory significantly increased from 1998 to 2010 (Figure 3) . The most notable increase occurred for opioids during active care, which increased from 9.0% (95% CI, 7.5%-10.7%) to 40.9% (95% CI, 38.5%-43.3%), representing a 4.5-fold increase. Anxiolytics were the only medications for which use decreased. From 1998 to 2010, anxiolytic use in active care decreased from 53.9% (95% CI, 51.2%-56.6%) to 46.5% (95% CI, 44.1%-49.0%), and use in first-year survivorship decreased from 48.8% (95% CI, 46.1%-51.5%) to 38.9% (95% CI, 36.5%-41.3%).
Eight distinct patterns of medication use were identified across the care trajectory (Table 3) . Most women did not use an antidepressant, antipsychotic, or opioid medication in any period of the care trajectory (72.1%, 81.5%, and 69.5%, respectively); however, only 42.7% of women did not use an anxiolytic in any period of the trajectory. Overall, only 31.6% of women did not use any psychotropic medications across all periods of the care trajectory.
If antidepressants were used, the most common pattern was continued use starting from either baseline or active care through to first-year survivorship (12.3%, and 5.6%, respectively). Similarly, anxiolytics were commonly continued once initiated (30.5% starting in baseline, and 8.9% starting in active care), but were also used for a single period during active care (8.6%). Antipsychotics and opioids were most commonly used for a single period only in active care (11.8%, and 19.1%, respectively). A nonnegligible proportion of women became first-time medication users within the first year of survivorship: 3.5% of women initiated anxiolytics, 4.2% initiated antidepressants, 1.5% initiated antipsychotics, and 4.2% initiated opioids within the survivorship period.
Most physicians who prescribed psychotropic and opioid medications were general practitioners. 
Discussion
This study presents a descriptive analysis of the prevalence of psychotropic (anxiolytic, antidepressant, and antipsychotic) and opioid medication use among older patients with breast cancer. The results are presented in the context of a care trajectory to provide a more comprehensive account of distress and pain that accompany patients through the transition to survivorship. The general trend for medication use was a marked increase from precancer baseline to active care, followed by a decrease into first-year survivorship, although not returning to baseline levels. Anxiolytics were used more often than any of the other medications throughout the care trajectory. In contrast, antipsychotic and opioid medications were sought specifically during active care, with opioid use in active care increasing dramatically over the study period. Unlike other medications, antidepressant use persisted from active care into first-year survivorship. A substantial proportion of women used an anxiolytic within each period of the care trajectory, placing these women at higher risk of adverse events, most notably medication-related falls and injuries. 10, 11, 16 Approximately half of the women (50.6%) used an anxiolytic during active care. Although this proportion may seem high, it is important to consider that more than one-third (36.3%) of women used an anxiolytic in the baseline period. This proportion is comparable to that of the general population of older women (38%), which highlights an underlying problem of potentially inappropriate medication use in this older population. 17 A study from the Netherlands supported findings of increased anxiolytic use after breast cancer diagnosis followed by a decrease into early survivorship, although not to baseline levels. 18 The study showed that anxiolytic and hypnotic/sedative use increased from baseline levels in the 6-month period before initiation of AET (ie, during active care), from 17% to 26% and 16.5% to 24%, respectively. Medication use subsequently decreased in the 6 months after initiation of AET (ie, early survivorship) to 18% to 21% for anxiolytics and 20% to 23% for hypnotics/ sedatives. When added together, the findings are similar to proportions reported in this study.
Once anxiolytic use was initiated, women continued to use the medication in future periods of the care trajectory; however, this does not imply continuous use, given that anxiolytics are commonly prescribed "as-needed." Even so, short-term use of benzodiazepines is associated with adverse events in older patients. 19 Positively, there was a significant decrease in use during the study period. However, the reduction is far from target use in this older population, where best practice guidelines recommend limiting and ideally avoiding specific types of anxiolytics. 10 A substantial proportion of women also used antidepressants, again placing them at greater risk of medication-related falls and injuries. 10, 11 In addition, use of certain types of antidepressants may interfere with the metabolism of tamoxifen, thereby reducing its anticancer properties. 9 Nevertheless, 22% of women used an antidepressant during active care, and this proportion did not decrease as women transitioned into first-year survivorship. These findings correspond to estimates reported in the literature; a recent systematic review reported a 22.6% prevalence of antidepressant use after breast cancer diagnosis. 20 One of the studies included in the review conducted a temporal analysis, reporting antidepressant use by 7% to 8% of women before initiation of AET (ie, during baseline and active care), followed by a significant increase to 12% prevalent use during the 12 months after initiation of AET (ie, early survivorship). 18 The substantially lower prevalence and difference in medication use across the care trajectory may reflect the study population, which included patients with breast cancer older than 20 years treated with AET in the Netherlands.
Similar to anxiolytics, once antidepressant use was initiated, women continued to use antidepressants in future periods of the care trajectory. This phenomenon was observed for all years of breast cancer diagnosis under study. This likely represents continuous use, given that antidepressants can take up to 8 weeks to reach therapeutic effectiveness. There was a significant increase in antidepressant use during the study period, despite best practice guidelines to limit use in older populations. 10 Antipsychotics were the least prevalent psychotropic medication used by women in this study; however, 16.2% of women still used an antipsychotic during active care. Use of antipsychotics has been associated with increased risk of falls and injuries, as well as progression from subclinical cognitive impairments to delirium or serious cognitive decline. 10, 11 However, there is a paucity of literature around use of antipsychotics in breast cancer populations. A study from the Netherlands reported that 4.7% of patients with cancer used an antipsychotic medication within 3 years following cancer diagnosis. 21 This lower prevalence may reflect the study population, which included both sexes, and all ages and cancer types.
Best practice guidelines generally recommend avoiding antipsychotics in older populations; however, short-term use of antipsychotics is considered acceptable to manage chemotherapy-induced nausea and vomiting. 10 Given that antipsychotics were primarily sought during active care and 38.1% of prescribers were medical oncologists, this may reflect appropriate treatment for chemotherapy-induced nausea and vomiting, rather than treatment for distress.
A high proportion of women (25.0%) sought opioids during active care, also placing these women at increased risk of medication-related falls and injuries, and of progression from subclinical cognitive impairments to delirium or serious cognitive decline. 10, 22, 23 Despite these risks, a dramatic 4.5-fold increase in opioid use during active care occurred during the study period. This escalation may have been motivated by increased acceptability of opioids for the treatment of pain. 24 Although opioids are indicated for the treatment of acute postoperative pain, it is difficult to determine whether increased use reflects best practice standards. The American Pain Society recently published guidelines on the management of postoperative pain, recommending a reduction of opioids in exchange for nonopioid analgesics or nonpharmacologic therapies. 25 Continued use of anxiolytics and antidepressants when transitioning into survivorship, and new use initiated in the survivorship period, indicate that distress may be present despite completion of active care. A higher prevalence of distress during active care is anticipated due to patients receiving a life-altering diagnosis and undergoing invasive treatments, such as breast surgery, chemotherapy, or radiation. However, reasons for distress in survivorship may be less apparent; distress may arise from fear of cancer recurrence, chronic or latent treatment-related side effects, or financial burden resulting from costs of cancer treatments or lost time at work. [26] [27] [28] [29] Although psychotropic and opioid medications represent appropriate treatment for distress and pain, use of these medications by older patients with breast cancer may be problematic. The Beers Criteria identify specific types of psychotropic and opioid medications as potentially inappropriate for older adults due to increased risks of serious adverse events. 10 As a result, there has been an evidence-based recommendation to limit prescribing these medications in older populations.
Early identification of distress and pain and timely intervention with psychotherapy may be a viable alternative to pharmacotherapy. Prevention strategies to improve coping can help patients manage distress and pain. 30, 31 In fact, a meta-analysis has shown that cognitive behavioral therapy has positive effects on reducing both pain and distress in patients with breast cancer, with effect sizes of 0.31 and 0.49, respectively. 32 This study has several limitations. Similar to other studies using administrative health databases, there was no information about treatment indications for dispensed medications. Therefore, some of the psychotropic medications may have been prescribed for indications other than distress, such as sleep disorders, migraine headaches, or pain. 33 Medication use was defined as at least one dispensed prescription within a particular period of the cancer care trajectory, and therefore did not capture whether medications were consumed. Similarly, the study did not capture medications that were prescribed but never dispensed (ie, primary nonadherence), 34 or alternative treatments for distress not covered by the universal health insurance plan, namely psychotherapy.
Conclusions
A substantial proportion of older patients with breast cancer use psychotropic and opioid medications. The different patterns of medication use represent distress and pain experienced by patients across the care trajectory. Anxiolytic use was high within each period of the cancer care trajectory, which may reflect an older, female population. Antipsychotic and opioid medications were sought primarily during active care, suggesting treatment for period-specific symptoms. Antidepressant use did not decrease after completion of active care, suggesting carryover of unresolved distress. Given that medication use in this vulnerable population is associated with an increased risk of adverse events, a multidimensional approach that integrates psychological interventions in cancer care may better address the psychosocial needs of older patients with breast cancer.
